(U)ttira*ftttic*-3iiTaH$*ifcmft!UH 



09) &&totom%m&® 

2001 *£4 312 B (12.04.2001) 




PCT 



. (10) SPS5^gBS# 

WO 01/25776 Al 



(51) SB8*$i*#g 7 : 

(21) BISdSIR*«: 

(22) USaiiSB: 

(25) gfStHIliCDSjg: 

(26) BSttHroSK: 



G01N 27/327, CI2Q 1/00 
PCT/JPOO/06853 
2000 ^10^ 2 9 (02.10.2000) 
0#t§ 
0*I§ 



(30) «5fcffiT-£: 

t#JSI 2 Fll/284871 1999^10 ^5 0 (05.10.1999) JP 

(7i) tajHAr*H*»<*Ta>mssicoL\r;: 

SS&^&xfc^tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T 571-8501 *BEJff PI JCrfr 
* * PI X 1 006# ift Osaka (JP). 

(72) 

(75) fsnf/URA f#Il:oi^r©^i SIX- 

(WATANABE, Motokazu) [JP/JP]; T 576-0034 ^ 85 
IS £ If rfr ^ 4-28-402 Osaka (JP). SHIS* 

(YUGAWA, Keiko) [JP/JP]; T 631-0041 §*&B£& 
*¥B*»BT6TB 708-1-513 Nara (JP). 



(YOSHIOKA,Toshihiko) [JP/JP]; T 573-0035 *(Sffrtfc 
*itJ*«Br 15-15-307 Osaka (JP). (NANKAI, 
Shiro) [JP/JP]; T573-0071 *IEtfF&^ rfT355 : ?-flF4-50- 1 2 
Osaka (JP), * (NAKAYAMA, Junko) [JP/JP]; 

T 791-0221 S«^SaiBfi«BT^^±«^298-l 
Ehime (JP). SH$IE2fe (MIYAZAKI, Shoji) [JP/JP]; f 
791-8032 g$&ftdJ1fTifj$f£0riO52 Ehime (JP). S 
*§3£t7 (BABA, Hideyuki) [JP/JP]; T 790-0923 £ff IK 
«iUjmft^*Br340-2 Ehime (JP). 

(74) ftSA: 5#IDW(ISH1I, Kazuo); T541-0041 *BSfff 
*KTS **E**2T S 3#6# ftjftUl* Osaka 
(JP). 

(81) Jg5£H (ttrtj: CA, CN, JP, US. 

(84) »SH"fl£«;: 3-D (AT, BE, CH.CY.DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



SttttHftH: 



ft* 



(54) Title: GLUCOSE SENSOR 
(54) £Bj3CB€ft: jfjUa -X-fe 



O 




7 a 5 



2 



.10 



(57) Abstract: A glucose sensor having an electrically insulating substrate, provided thereon, an electrode system comprising a 
working electrode and a counter electrode and, formed in contact with or adjacent to the electrode system, a reacting layer comprising 
glucose dehydrogenase with pyrroloqunoline as a coenzyme, wherein the reacting layer contains at least one additive selected from 
the group consisting of gluconic acid and salts thereof. The glucose sensor is a high performance sensor which is excellent in storage 
stability and exhibits improved response characteristics. 



WO 01/25776 Al 



(57) 

*%m\t. J6fftt**fll±Lfc. KtttBfc^a- 

MiP^iibfc^n-Xxt Hoy?-- •trs^trjRfcJifcllttU MSB 



WO 01/25776 



1 



PCT/JP00/068S3 



w to - m 

2-0629 5 2 ». 

t & tk 1* m ft =? t m it m 7c m m t m =t s * # t s £ tr n & s jfi s & & 



WO 01/25776 PCT/JP00/06853 

2 

5 c L , -fe y g 14 £ A » 5 E <h fe & S T h Z o 

rPQQ-GDHj t^Oo ) ^fflt^ntHS. PQQ-GDH^ffl 
^fc^a -X-fc >U-tt, PQQ-GDH-€;©t)©©tt«EJKJEBfcK*^ 

§ C £ K «fc o TJSgfit tfffiTT § t ^ 5 m®&&$> 3 Z t OfiW *> 
JEfcgfi^igTT 3 -fe>lJ-»jS«, Hf't-3tP#M 

&\z±.>-y-&mm?z>z.t\*T»imT!$>&. ft^x, d £££ 



WO 01/25776 



3 



PCT/JPOO/06853 



BSi®ffiJ|L&lfttt 



WO 01/25776 



4 



PCT/JP00/06853 



H2 ttB 1 fcw-r^3-X-fe>tf©KffiO«»F®H-C»4. 

* © & # if © Jfc * 4* tt EI T £ -5 . 
0 6 tt*»womt«l 2 cD^;i/3-*iz>itcDjSg#140T*£>5. 
El 7 teUM 2iB^;U3-x/t>iJ-:fc<fctf Jtlfcfll i cDiOP:n-x-fe> 

ItcD&^McD^^MT&S. 

0 9 H^Mfil 3 <D!f)V 3 £Zftt%iM 1 <Dtf)bU-*-tL> 
It © U # if © £ £ # ft 0 X* & 3 . 
0 10 tt*^BjcD^5IFHcD^;i/^--b>lt(Dj&^#tt0-eab^. 
0 1 i tt3ll««4 oif;i/3-x-fe>iJ-*«k^Jt«« i ®^;i/3-7t 

0 12 # SB W © HJ6 0!l 5 0^;m-X"fe>itCD^^#tt0Tfi&§. 

*^bj#^«, p QQ-GDH£^tr£j&jf i;, 
tsiv^Ufc. >B&*s«fctf/£fcte*-©:!fca<. its, is, « 

£©3**<&*fc>i>» 5PQQ-GDHS«Sl/. Ctliaot 
ft#ftj£tt3*»W±-r* feOilbtii. 3i<Dct 5 ft fctt, 
ct tf/^fcte^CD&i: P QQ- GDHCDfg^gi^M^I 



WO 01/25776 



5 



PCT/JPOO/06853 



^PQQ-GDHJfj5iC«It^ui^T?f^ t -to IS*. 

v. 

njvv. #)vn >mmi3.Etf3b\l ^ns. «rt, y ^as 



WO 01/25776 PCT/JPOO/06853 

6 

fii'OltNaOH, KOHfti'OTJ^U K «fc DfTf^W pHCIIL 

TfcmmBf&um\zmntti&£i,K &muph\$, 5. o~8. st 

m\zu. isvtiV)im(nv%mm*\fttzmmm\z&ft-?z><»tf&^ 0 
ummt UTjfa^o . 5 ~ 5 ^ 1 *m%.ziMf?z>&^&T?'( -?<d 

-fe>itTtt, MfiO. 2 ~ 2 0 U/-tr>it^^LT, ±f3^;H3>^ 
^fcte^O&cDgsiPfifi, 1. 5 - 1 5 0 m g/-fe>+f-cD^BT-&nfcf 
^#^^ftiy7>^fi©fg«^i:V^M*^e., 15-50 

*5ct^^ne»coi&(Dgsjna«> 12 -t > it d *f it, 0. 025 

~2 5 m g/ - te>1t'Tf&£ (DfttpT'£. Is < , M£L-<«0. l~3/ig/ 
-b>-y-t?a5§©^» £ LU. ft 35, Utto.- y h (u n i t ) 

&t£ZtfhZ>. AJk>^A<t>«. PQQ-GDHd«ri# 

»ftK*V»T, PQQ-GDHA^ift'sJSitSOSfiff. ^©^14 

Gmic&iL^o m.fci3)v*sv &<Dmam\t, ±m<D-t>-v\zftLT. 5 



WO 01/25776 PCT/JPOO/06853 

7 



WO 01/25776 PCT/JP00/06853 

8 

&t lilt fffflit^ic^orig^^t, #B8S*JnAfc = mS 
;u^5> (bsa) . §i|J7;u^5>, if z*$>\jz> t twrz 

X, =^>0-X, X^D-X, AD -7., 

f4Xh'J>, dfU3-y>, x>7>, <?'J>, 

3it^>, <y^>h-;i/, T>-h-;p, v;nfh-;p, ut'h-j^ 



WO 01/25776 PCT/JP00/06853 

9 

*-7®, *«7«\- i&ft^'J^A, *fc:J->.U£A. Siti?7> 
^UiTD-;P, EDTA, EGTA. DTT, 

DTE, GSH, 2 - 7 hl^ 7 -frfcZZmUQLTb*^. 

ztizn^jtitmomamte. pQQ-GDHoi o o aaasicwL 

t, o. o i ~ i o omm^T&z Z. tifift * blr>. 

*f#*T*-« tf DD + y U >*/ > (PQQ) PQQ-GDH^ 

P Q"Q©SSUn*fi, 0. 04^2 0ng/t>t"C»5©*«ail/H, 
*%ITffil^liPQQ-GDH(i, >>T n©jB iR© t> © t> ffl H S 

PQQ-GDH£JB^fc^;U3-X-fe>1tW:, <&>»*©£ 

Blli, *56H©-H;«0!IK:fctt-5VW >1}-©Kf£/l £M l&n 

*«1±IC, X? U->W«lfc«t D&^-X b&WMls, 

-X h £S« 1 ±fcEP«iJLTMffi4 *»*Lt^4. tOffifl'i4f4, 

£#J*LT&>*. %iI6ll fl^fflM 4 ©ft^SB 
o , :ntJ: 0f^fflH4 ©Bffi»fl-©iS**-fcK:«oTV**. 
tlx, «tJ|gn-f >^-^^tr.^mtt^-^>^-x <hg 



WO 01/25776 



10 



PCT/JP00/06853 



1 Ofctf-tS*^--* 8 &cktf£m?L 1 1 A- 9 HI 1 CD — 

m 2 J: S/W WiSHT**. hm^m 

^TfcjtH. K«»7tt, m^Ot^Tfi, 7 a 

±K»j**nfcPQQ-GDHt*lPja**t»Ji7 b 

ttttfcl 1 

^□-XOthUf A* m~F> TCMCJ tm?o ) (DO. 5w t % 
*»lfi5»l*T>, 5 0tOl*«»i'«fTl 0»M«*3t, 
CMCI7 a^f^bfc. It^T, 1 000 U/ml CDPQQ — GDH, 
&cktf 5 OmM07xU-/7>ftA'J A £#tf^£7Ki&^£ C M C M 
7±)C5m liTl, ftiL.t', Jg7b£JBj£bfc. CCJ; 5 (CUT^ ' 

i€lz, &WMt IT, ^;m-.*»S>&*3 0~ 6 2 0 mg/d li 
ft 6 J: "5 (C^KLfejfil^&fflicUfc. f IT. £ (D KftttS KJfiJl 7 ± 



WO 01/25776 PCT/JP00/06853 

11 

l:£«l'fC7i'J ->7>{b# U 7A#7xO'>7 Wfc* U 7AKlil7C. 

TfEfflH4k:+0. 5 Vtf>m/££MLT, 7 x □ v 7 ><t ^7 U 7 A £ 
KffcLfc. fit, 5tm£#ffi£f£fflffi©ra£flin5m»tffi£SSJfcU 

fc«&f*§8§k:An. 4ot;i:fe^TiiMffi?fifci > d©n-r^--ir> 

1*-©^&'#tt0£f£j£L£:, fO«*«H3W*tSt, . 
133 £9, ^;U3-^»«t«i;«P««Efllt©Wlctt-^©ffiKH4*«» 

■ 5. 
*M^J 1 

tfclfcfcl 1 tlPlfKk: LTCMCl 7 a *Mj&Lfc'&, lOOOU/ral 
OPQQ-GDH, 5 0 m M © 7 x U v 7 Wfc^ U 7 A & J; OmM 
©?>□ >K# >J 7 A^tf^^KM^, CMCS7a±{C5Ail?it 

Jfctfcflll tWIUfcLT. feSSi£&©-lr>-ii-*5j;tf->U JtiyMAofc 
fEfiKLifc. -e©^^SrlH 4 tC^fo B4±D. ^ ;U □ - 7 &g £ 



WO 01/25776 PC77JP00/06853 

12 

4 0 0 mg/d 1 £t±OflH*fc*W-5i6«PftaEltOfllT3&*/hS < t£~oT 
HWJ 2 

Jfclfcfll 1 <h|SIfiitC LTCMCl 7 a £ fi£ L & , lOOOU/ml 
OPQQ-GDH, 5 0raMO7i'J->7>ft*'J5A, 4OmM0^ 
;Hl U ^AfecfcTjO . 5 mMW7^;i/®E7K^* U £ AS 

7j<^a$&, CMCl7a±IC5M liTl^lt, 17 J&Lfc, 

tt&Ml i^iClT, fe«II«©-fe U *yjKDAo 7c 

Mtfc. ^cDlSJ££ia 6 K^T. I6J;0, f£ §i! it l£ ® -fe >if <h 4 0 

■ct i mm&w&<D±:>i)r <Dfo®&mz\z & t a, zmtte < , tb^^j 1 

3 A rj: 7 7 7K l!l # u 7 &Z^ts*mMmot>V0®ftm<Dfo 



WO 01/25776 PCT/JPOO/06853 

Jt^T, 6 0 Orag/d 1 ft ifi © £ § ffi # . ^;U=i> 
g?# 'J £ A*s«fctf 7*JH6#£;& U £ A£»-f -5 :tT, 3 

■J£«09 1 t^ii:lTGMCl7 a SJBtfLfcfc, ' 1 0 0 OU/m 1 
©PQQ-GDH, 5 0mM©7i'J->7>ft* l J l )A. 40mM©^ 
;m U £A£ektf 0 . 5raMC7l"f >^ 

vcum i tmmizvT, fesm&©^>ir-£cfc^>u #y;u©Aofc 

f£j&L£o £0 8 tC^Tc EI 8 ct 0 . ff»»«Ot>tt4 0 

sfr»^;m-^-fe>u-tt> 6 o omg/d 1 fl-ia©js*Fffia<ffiv>. - 
ncj: o . >i?^ u ^ a£ v< >m&mtn-?z> c tx, m 

itmm 1 fcWttfcLTCMCJI 7 a 1 000 U/m. 1 



WO 01/25776 



14 



PCT/JP00/06853 



OPQQ-GDH, 5 OmM07z"J'>7/'fc*'J!)A, 4OmM0? 
CMCl7a±i:5/t l«Tltt«l/T, «7b£^j&L£. £ tf) =fc 5 

6 o omg/d l #iS*»t**«rll*Ji«Vi. :ni:iO, >i?^ 
U ^ A J; « < m^^Snrs d it, S5»««fc*5tt*^;U3-^ 

Jt^0»J 1 t^lil:UTCMCl7 a *7&J5fel/fc&, 1 0 0 0 U/m 1 
OPQQ-GDH, 5 0raMO7xU-/7>fbA 'J^A, 40mM£D^ 
;i/3>ijj | J7A, 0. 5 mM©7^«#*# U #A*«fctf 7 5 #M 
®£ft;frJl''>'} A £-£tfg CMC17 aiH5« 1 iT b 



WO 01/25776 



15 



PCT/JPOO/06853 



WO 01/25776 PCT/JP00/06853 

16 



n $ <d $g m 
<d mtinM & ^-t; ^ ;i/ □ - x -t >-y- 0 

3. iff f B s g ^\ $ £ # -> <7 a *>£^trif#»$BBlg l 

« 2 Mm© -t: >if 0 

5. ittlfB£jfrjI/^\ $ <=> Kfc? *x w £^trW$tf)fSB^ 1 ~ 4 

^ <d v > r n i b « <d v ) v n - t. -fe > -u- . 



WO 01/25776 



1/7 



PCT/JP00/06853 



FIG.1 



9 




WO 01/25776 



2/7 



PCT/JP00/06853 



O 




WO 01/25776 



3/7 



PCT/JPOO/06853 



FIG. 3 



12 
10 

m 

t£. 6 

2 
0 





1 

i 




i i 

1 ! 

i i 










! 






! 
i 










! / 




± 






^ ; 


- i / 












i 




i 

i 

i 














t 

i 

! 



0 100 200 300 400 500 

^;m-X;lJt(mg/dl) 



600 700 



FIG. A 



12 
10 

1 8 
t3 6 

2 
0 





» 


1 

I 


i 

! 1 


1 
i 

1 








\ 


^^^^ • * 1 
• " 1 

*^ i 




i 






i 
\ 

• 


i 








i 

i 




i 




St- 


1 


1 

1 

i 
i 

I 








I 











100 200 300 400 500 
<?;Un— Xjgjg(mg/dl) 



600 700 



WO 01/25776 



4/7 



PCT/JPOO/06853 





: 



WO 01/25776 



5/7 



PCT/JP00/06853 




WO 01/25776 



6/7 



PCT/JPOO/06853 




WO 01/25776 



7/7 



PCT/JPOO/06853 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06853 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N27/327 C12Q1/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01N27/327 C12Q1/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JOIS: GLUCONIC ACID* PYRROLOQUINOLIWE (in Japanese) 

CA(STN) : [PYRROLOQUINOLINE (W) QUINON] * [GLUCONIC (W) ACID?] * ELECTRODE? 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 10-227755, A (Matsushita Electric Ind. Co., Ltd.), 
25 August, 1998 (25.08.98), 
Claims 1 to 5 (Family: none) 



1-5 



I 1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T" 
"A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "V 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 October, 2000 (12.10.00) 


Date of mailing of the international search report 
24 October, 2000 (24.10.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 





S^fflffi§^- PCT/J PO 0/0 6 8 5 3 




maimm (ipoi 




Int.C1.7 G01N27/327 


CI2Q1/00 




B. SSg£tTofcflW 




(i pc) ) 




Int. CI. 7 G01N27/327 


CUQ1/00 





B#HHfflSr5&&« 1 9 2 2-1 9 9 6¥ 

B*B&fflSfflff^a 1971-200 0¥ 

B*ss*jtffl9rJE&tt 1994-2000^ 

B*B2ifflfrSgg«i&$a 1 996-2000f 



JLfcfrf-x-*'*-* (x-^-^-^CD*^. ISS^fflLfcffilS) 
JOIS : P'to'A>/*t' v*VrAJ> 

a(STN):[PYRROLOQUIN0LINE (W) QUINON] * [GLUCONIC (W) ACID?] * ELECTRODE? 



C. 



JP, 10-227755, A «&T«S§£3ii8cS:#tfc) 25. 8£ . 1998 (25. 08. 98) 



1-5 



KfilC4«£iifcfc© 



TYj #»cg3ao*>53C»tTfeoT. SKXSttteroiKt 



12. 10. 00 



B 



24.10.00 



B#H<ftflF/f (I SA/J P) 
^{I#^5- 100-8915 



s?tu Kg 

03-3581-1101 



2 J 



8 5 0 2 



3 2 5 2 



«a;PCT/I SA/2 10 (JB2'<— ^) (1 9 98¥7fl) 



THIS PA6E BLANK <S«TO) 



